Versatile protamine nanocapsules to restore miR-145 levels and interfere tumor growth in colorectal cancer cells.
MicroRNAs (miRNAs) play a key role on gene expression regulation contributing to cell homeostasis, and they are highly dysregulated in cancer. Consequently, miRNA-based therapies are an attractive approach to develop novel anticancer strategies. The main objective of this work was to explore the full potential of protamine nanocapsules (Pr NCs) to develop an anticancer therapy based on the restoration of oncosuppressor miR-145, downregulated in colorectal cancer cells. The composition of Pr NCs was defined based on the selection of surfactants, and protamine that would enable an efficient association and intracellular delivery of miRNA mimics according to the layer-by-layer approach, and the encapsulation of curcumin within the oily core. After exposure of colorectal cancer cells with (i) miR-145 and (ii) curcumin-loaded Pr NCs, a strong increase in the intracellular levels of miR-145, which translated into a decreased cell proliferation rate and migration capacity of the treated cells, was observed. The potential of exploiting Pr NCs for the co-delivery of both biomolecules, miRNAs and curcumin, has also been proved. All together, here we evaluate the possibility to use Pr NCs to efficiently increase the intracellular levels of the oncosuppressor miR-145.